Abstract: Eddy Covariance technique (EC) achieves the direct measurement on ecosystem carbon, nitrogen and water fluxes, and it provides scientific data for accurately assessing ecosystem functions in mitigating global climate change. This paper briefly reviewed the construction and development of Chinese terrestrial ecosystem flux observation and research network (ChinaFLUX), and systematically introduced the design principle and technology of the terrestrial ecosystem carbon, nitrogen and water fluxes coordinated observation system of ChinaFLUX. In addition, this paper summarized the main progress of ChinaFLUX in the ecosystem carbon, nitrogen and water exchange and environmental controlling mechanisms, the spatial pattern of carbon, nitrogen and water fluxes and biogeographical mechanisms, and the regional terrestrial ecosystem carbon budget assessment. Finally, the prospects and emphases of the terrestrial ecosystem carbon, nitrogen and water fluxes coordinated observation of ChinaFLUX are put forward to provide theoretical references for the development of flux observation and research in China.
Introduction
Accurately assessing the global, regional and national terrestrial ecosystem carbon budget and carbon exchange is an important theme in the global climate change researches. The assessment underlies the scientific basis to support the international joint actions to mitigate and adapt to climate change in the "United Nations Framework Convention on Climate Change (UNFCCC)" (Le Quéré et al., 2013) . In recent decades, China's economy experi-ences rapid development. The amount and growth rate of greenhouse gas emissions of China already leaped to the first in the world (Liu et al., 2015) . Therefore, China faces enormous challenges in reducing the greenhouse gas emission and effectively governing the atmospheric pollution. Greenhouse gases in the atmosphere mainly consist of CO 2 , H 2 O, CH 4 , NO, NO 2 , N 2 O, NH 3 , HNO 3 and other trace gases. The greenhouse gas exchange between the ecosystem and the atmosphere are all closely related to the ecosystem carbon, nitrogen and water cycles. Coordinated observation on carbon, nitrogen and water fluxes between ecosystem and the atmosphere is an important approach to evaluate the terrestrial ecosystem functions of greenhouse gas absorption and digestion (Yu et al., 2014a) . Also, terrestrial ecosystem carbon, nitrogen and water cycle processes and their coupling relations are the core processes in the global-scale biogeochemical cycles to determine the ecosystem services. Therefore, studies on terrestrial ecosystem carbon, nitrogen and water cycle processes and their coupling relations are the scientific foundation for understanding the interactions between ecosystem and global climate change, and are the frontiers in current geographical and ecological researches (Yu et al., 2013a (Yu et al., , 2014b .
The development and application of flux observation technology, represented by the greenhouse gas (CO 2 , H 2 O and CH 4 ) eddy covariance techniques, could provide us the long-term continuous, high-frequency, multiple elements synchronous, and across sites networked ecosystem carbon, nitrogen and water fluxes and environmental elements data (Baldocchi, 2008 (Baldocchi, , 2014 Yu et al., 2013a Yu et al., , 2014b . In the past two decades, the ecosystem CO 2 and H 2 O flux observation have been carried out worldwide, and accumulated large amount of scientific data (Luysseart et al., 2007; Reichstein et al., 2014; Baldocchi et al., 2008 Baldocchi et al., , 2014 Yu et al., 2013b) . Recently, continuous observation of CH 4 , NO, NO 2 , N 2 O, NH 3 , HNO 3 and other carbon, nitrogen and water trace gas fluxes is gradually applied in the field (Baldocchi, 2014) . These data lay the solid foundation for assessing the carbon, nitrogen and water and trace gas budget, exploring the controlling mechanism for carbon, nitrogen and water fluxes and their coupling relations, and predicting the responses and adaption of carbon, nitrogen and water cycle processes to global climate change (Yu et al., 2014b) .
The Chinese terrestrial ecosystem flux observation and research network (ChinaFLUX) was established in 2001. Continuous measurement of CO 2 , H 2 O and energy fluxes, synchronous environmental elements, and ecosystem properties were started since 2002 (Yu et al., 2006a, b; Yu and Sun, 2006) . ChinaFLUX has made great progress in the original data accumulation, mechanism of ecosystem carbon, water cycle process, the model system development, and the regional carbon, water budget quantitative evaluation (Yu et al., 2014a) . It promotes the development of flux researches in China and bridges the gaps in global flux observation thus gains worldwide appreciation (Leuning and Yu, 2006; Doherty et al., 2009; Saigusa et al., 2013; Stoy et al., 2013) . Recently, ChinaFLUX takes the lead to develop the terrestrial ecosystem carbon, nitrogen and water fluxes coordinated observation system, promote the observation and field control experiment network researches on ecosystem carbon, nitrogen and water coupling cycles and their responses to climate change, and expand the frontier research field in the terrestrial ecosystem and global change science (Yu et al., 2013a; Yu et al., 2014a Yu et al., , 2014b .
Based on the previous introduction of ChinaFLUX and its theoretic framework of terres-
